AD-A094  9%3  RAND  CO«P  SANTA  MONICA  CA  F/6  15/3 

TWO  PATROL  CAR  DEPLOYMENT  MODELS:  HISTORY  OF  USE  1975-1979* IUl 
MAR  00  J  M  CHAIKEN 

UNCLASSIFIED  RAND/P-645B  NL 


60S  FILE  cond  AD  A  0  9  4  9  4  3 


a 


L'S 

t;. 

B 


r 


TWO  PATROL  CAR  DEPLOYMENT  MODELS: 


HISTORY  OF  USE  1975-1979^ 


Jan 


M  ,J{ 


Chaiken 


March  1980 


It  '' f-. /i  A' L  j  P-^n.  / 


P-6458 


HU  do  81  2  1 


'  ■>  *  %  rMr.yyx*  ‘-y <•  i  • . 


The  Rand  Paper  Series 

Papers  are  issued  by  The  Rand  Corporation  as  a  service  to  its  professional  staff. 
Their  purpose  is  to  facilitate  the  exchange  of  ideas  among  those  who  share  the 
author's  research  interests;  Papers  are  not  reports  prepared  in  fulfillment  of 
Rand's  contracts  or  grants.  Views  expressed  in  a  Paper  are  the  author's  own,  and 
are  not  necessarily  shared  by  Rand  or  its  research  sponsors. 


The  Rand  Corporation 
Santa  Monica,  California  90406 


In  1975,  Rand  made  available  two  computer  programs  for  analyzing 

deployment  of  police  patrol  cars:  the  Patrol  Car  Allocation  Model 

(PCAM) ^ and  the  Hypercube  Modeir^"*^*^  PCAM  is  used  primarily  to 

determine  the  total  number  of  patrol  cars  a  department  needs  and  how 

they  should  be  allocated  over  days  of  the  week,  hours  of  the  day,  and 

geography.  The  Hypercube  Model  is  used  primarily  for  designing  patrol 

ji. 

beats  (the  areas  covered  by  one  car). 

Both  of  these  models  were  specifically  designed  to  serve  the  needs 
of  local  police  agencies  with  little  or  no  outside  technical  assistance. 

The  documentation  for  each  includes  a  nontechnical  executive  summary 
that  explains  the  kinds  of  applications  for  which  the  model  is  suitable, 
a  user's  manual  that  describes  step-by-step  how  to  operate  the  computer 
program  once  it  is  installed  on  a  computer  system,  and  a  program  descrip¬ 
tion  that  provides  information  for  data-processing  personnel  to  install 
the  model,  construct  a  data  base,  and  modify  the  model  if  needed.  When 
the  models  were  new,  the  designers  undertook  several  field  tests  in 
which  they  worked  closely  with  police  agencies  to  refine  both  the  models 
and  the  methods  of  applying  them.  However,  after  publication  of  the  docu¬ 
mentation  in  1975,  Rand  assistance  to  users  has  been  limited.  The  designers 
have  provided  copies  of  the  computer  programs,  fixed  a  few  errors  in 
the  programs,  responded  to  user  inquiries,  and  provided  advice  to  orga¬ 
nizations  that  included  the  models  in  their  training  program.  _ 

Early  Implementation  History 

A  1977  survey'7  showed  that  28  police  departments  had  received  PCAM, 
of  which  at  least  15  were  using  it;  39  agencies  had  received  the  Hyper¬ 
cube  Model,  and  20  were  using  it.  In  1978-79,  approximately  18  addi¬ 
tional  police  departments  received  the  PCAM  program.^  Current  PCAM 
users  include  San  Diego  (both  police  and  sheriff),  Atlanta,  New  York  City, 
Portland  (Oregon),  Sacramento,  Tucson,  Los  Angeles  (both  police  and 
sheriff),  and  Charlotte. 


The  Hypercube  Model  was  programmed  at  the  Massachusetts  Institute 
of  Technology,  partly  under  a  HUD  grant  to  Rand  and  partly  under  an  NSF 
grant  to  MIT. 

*f* 

Current  information  on  Hypercube  users  has  not  been  assembled. 

See  appendix  for  a  list  of  recipients  of  the  Patrol  Car  Allocation  Model. 
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Many  examples  of  successful  results  from  using  these  models  have 
been  written  up  by  either  the  researchers  involved  or  the  police  depart- 

g 

ment  planners.  In  Arlington,  Massachusetts,  new  patrol  sectors  were 

designed  with  the  Hypercube  Model  and  implemented  in  1975.  In  Quincy, 

9 

Massachusetts,  the  number  of  cars  on  duty  and  their  patrol  beats  were 
changed  after  a  comprehensive  Hypercube  study.  The  National  Science 
Foundation  conducted  a  field  evaluation  of  the  Hypercube  system^  dur¬ 
ing  1976-77.  One  of  the  case  study  cities  in  that  evaluation,  Fresno, 
California,  completely  modified  an  antiquated  beat  configuration  that 
involved  the  same  total  number  of  patrol  beats  around  the  clock,  every 
day.  The  new  plan  reallocated  manpower  by  shift  and  realigned  beat 
boundaries.  The  impact  of  the  changes  was  judged  favorable  by  the 
evaluators  because  the  following  improvements  occurred: 


Calls  for  service  held  by  dispatchers  decreased. 
Average  travel  time  to  calls  decreased. 

Manpower  reallocation  eliminated  a  previously  assumed 
need  to  Increase  the  number  of  police  personnel.^1 


In  Wilmington,  Delaware,  PCAM  and  Hypercube  were  used  together 
to  design  an  innovative  split-force  concept  that  the  evaluators  showed 
...  had  increased  the  efficiency  of  the  patrol  force  by: 


Reallocating  manpower  by  times  of  day. 

Establishing  a  priority  system  for  calls  for  service  and  al¬ 
lowing  low-priority  calls  to  be  delayed  or  dropped. 

Splitting  the  patrol  force  into  two  groups,  only  one  of  which 
had  primary  responsibility  for  handling  calls  for  service. 

The  other  group  was  assigned  to  carry  out  proactive  anticrime 
activities.  Because  the  proactive  patrol  force  was  freed  from 
the  constant  interruption  of  calls  for  service,  it  was  able  to 
engage  in  more  intensive  and  productive  actions. 


Later  Developments:  Improving  and  Institutionalizing  the  Process 


In  San  Diego,  the  city’s  Financial  Management  Department  used  PCAM 
in  an  overall  evaluation  of  the  Police  Bureau’s  productivity,  calling 
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the  program  a  "highly  important  and  innovative  tool"  for  specifying  man- 

13 

power  requirements  related  to  response  times  and  proactive  patrol. 

The  evaluation  led  not  only  to  revised  manpower  allocations  but  also 
to  a  procedure  for  updating  the  analysis  each  year. 

In  Atlanta  and  Seattle  as  well,  use  of  PCAM  has  become  a  routine 
part  of  the  budget  process.  An  article  on  the  Seattle  experience^ 
summed  up: 

Since  the  spring  of  1975,  the  PCAM  program  has  been  used  sev¬ 
eral  times  to  model  response  delay  characteristics  under  hypo¬ 
thetical  patrol  car  levels.  Specifically,  it  was  used  for 
both  the  1977  and  1978  Patrol  Bureau  budget  preparations. 

An  application  of  PCAM  in  the  Los  Angeles  Sheriff's  Department  was 
assisted  by  behavior  science  change  theorists  who  devised  special  tech¬ 
niques  for  gaining  acceptance  of  the  use  of  computer  programs  and  their 
output.  Included  was  a  before-and-af ter  survey  of  the  attitudes  of 
patrol  officers,  dispatchers,  and  other  police  employees  affected  by 
new  allocations.  The  changed  manpower  allocations  that  arose  from  using 
the  model  were  well  accepted  not  only  because  they  appeared  to  be  justi¬ 
fied  but  also  because  the  new  deployment  was  "based  on  a  common  objec¬ 
tive  method  for  all  stations."  In  Columbus,  Ohio,  the  output  from  PCAM 
was  tied  into  a  goal  programming  methodology  that  permits  assigning  dif¬ 
ferent  weights  to  the  various  performance  measures  and  arriving  at  opti¬ 
mal  compromise  solutions. ^ 

The  Fort  Wayne  Police  Department  developed  a  graphical  method  for 
displaying  PCAM’s  output  to  show  "improvements,  advantages,  and  disad¬ 
vantages  of  various  manpower  combinations."  The  graphs  are  used  to 
match  overall  manpower  resources  with  the  community's  needs  and  demands. 

Planning  for  More  Widespread  Future  Use 

Based  partially  on  these  experiences  of  individual  departments  and 

18 

the  results  of  a  national  study  on  improving  patrol  productivity, 

the  National  Institute  of  Law  Enforcement  and  Criminal  Justice  developed 

19 

a  program  called  Managing  Patrol  Operations  (MPO)  and  funded  a  field 
test  in  three  cities:  Albuquerque,  Charlotte,  and  Sacramento.  The 
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field  test  is  being  evaluated  by  the  Theorem  Institute.  A  required 
component  of  the  MPO  program  is  that  each  participating  department  must 
use  PCAM  to  revise  its  priority  system  for  calls  for  service,  its  patrol 
resources,  and  its  allocation  of  those  resources.  The  Hypercube  Model 
is  an  optional  component  of  the  MPO  program,  although  some  computerized 
method  for  evaluating  beat  designs  must  be  undertaken  by  participating 
agencies. 

The  operational  objectives  of  the  MPO  program  are: 

•  To  increase  the  efficiency  of  the  calls  for  service  re¬ 
sponse  and  thereby  increase  the  portion  of  patrol  re¬ 
sources  devoted  to  what  has  traditionally  been  called 
random  patrol; 

•  To  replace  random  patrol  with  field  seryice  activities 
directed  toward  specific  crime  and  service-oriented  prob¬ 
lems;  and 

•  To  develop  the  ability  of  police  policy  makers  to  define 
realistic  patrol  performance  objectives  and  to  formulate 
allocation  strategies  that  service  those  objectives.  1 

The  evaluation  is  examining  specifically  the  usefulness  of  the  com¬ 
puter  models,  including  the  ease  or  difficulty  of  preparing  data  bases, 
the  understandability  and  interpretation  of  output,  the  manner  in  which 
the  output  influences  decisionmaking,  their  effect  on  manpower  alloca¬ 
tions,  and  compatibility  among  various  models.  Anticipated  products  of 
the  evaluation  include  reconmendations  for  improvements  that  should  be 
made  in  the  models  before  transfer  to  additional  police  agencies  would 
be  sponsored  by  the  federal  government. 
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Appendix 

RECIPIENTS  OF  PCAM  PROGRAM 


Type3 

Location 

Date 

PD 

Wilmington,  Delaware 

9/75 

I 

CompuServ  Network 

9/75 

I 

Jet  Propulsion  Laboratory 

9/75 

PD 

Seattle,  Washington 

9/75 

PD 

Atlanta,  Gecigia 

9/75 

I 

PRC/Public  Management,  Inc. 

9/75 

OG 

Attorney  General  of  British  Columbia 

9/75 

PD 

Toledo,  Ohio 

10/75 

I 

Texas  A  &  M  University 

10/75 

PD 

The  Netherlands  Bureau  of  Police  Automation 

10/75 

I 

The  Institute  for  Public  Program  Analysis  (TIPPA) 

10/75 

PD 

Edmonton,  Alberta 

11/75 

PD 

Newark,  New  Jersey 

11/75 

PD 

Minneapolis,  Minnesota 

11/75 

PD 

New  York  City 

12/75 

SD 

Jacksonville,  Florida 

1/76 

PD 

Virginia  Beach,  Virginia 

2/76 

SD 

Los  Angeles,  California 

2/76 

I 

Florida  International  University 

5/76 

PD 

Los  Angeles,  California 

6/76 

PD 

San  Diego,  California 

7/76 

PD 

Baltimore  County,  Maryland 

7/76 

PD 

Metropolitan  District  Police  (Boston) 

8/76 

PD 

Santa  Ana,  California 

8/76 

I 

Ohio  State  University 

8/76 

PD 

Kansas  City,  Missouri 

8/76 

PD 

Beloit,  Wisconsin 

8/76 

PD 

Washington,  D.C. 

8/76 

SD 

Palm  Beach  County,  Florida 

9/76 

PD 

Arvada,  Colorado 

9/76 

PD 

Fort  Wayne,  Indiana 

9/76 

PD 

Tucson,  Arizona 

12/76 

PD 

New  Brunswick,  New  Jersey 

12/76 

PD 

St.  Louis  County,  Missouri 

1/77 

PD 

Detroit,  Michigan 

2/77 

=  police  department;  SD  =  sheriff's  department;  OG  =  other  govern¬ 
mental  unit;  I  =  individual  whose  company  or  university  is  listed. 


(continued) 
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a 

Ti^e 

Location 

Date 

OG 

Winnipeg  Fire  Department 

A/77 

SD 

San  Diego 

5/77 

PD 

Columbus,  Ohio 

7/77 

I 

International  Association  of  Chiefs  of  Police 

7/77 

PD 

Portland,  Oregon 

7/77 

I 

Decision  Sciences,  Inc. 

7/77 

OG 

Bi-State  Metropolitan  Computer  Commission  (Davenport, 

Iowa)  9/77 

PD 

lampa,  Florida 

9/77 

PD 

Shreveport,  Louisiana 

10/77 

OG 

Government  of  Israel 

11/77 

OG 

Columbia,  SC,  Office  of  Criminal  Justice  Programs 

2/78 

I 

Arizona  State  University 

9/78 

PD 

Orlando,  Florida 

9/78 

I 

Wayne  State  University 

9/78 

PD 

Santa  Monica,  California 

9/78 

PD 

Lincoln,  Nebraska 

12/78 

T 

State  University  of  New  York  at  Buffalo 

1/79 

PD 

Anchorage,  Alaska 

4/79 

I 

University  of  Michigan 

5/79 

PD 

Prince  Georges  County,  Maryland 

6/79 

PD 

Honolulu,  Hawaii 

8/79 

PD 

Fairfax  County,  Virginia 

1/80 

PD 

Grand  Rapids,  Michigan 

2/80 

Field  Test  Cities  (Managing  Patrol  Operations): 

(Use  PCAM  on 
commercial 

PD 

Albuquerque,  New  Mexico 

timesharing 

PD 

Charlotte,  North  Carolina 

service) 

PD 

Sacramento,  California 

=  police  department;  SD  =  sheriff's  department;  OG  =  other  govern¬ 
mental  unit;  I  =  individual  whose  company  or  university  is  listed. 


